This helpful guide gives you 

A un ifled approach 

to linear network and 

: 

control system analysis 

You can solve your engineering design problems 
more quickly and easily with the practical help of 
this comprehensive book. It provides instant access 
to important data for linear network and control 
system analyses. Physical concepts and mathemati- 
cal techniques are fully discussed along with their 
applications to a wide range of engineering needs. 

THE ANALYSIS OF 
LINEAR SYSTEMS 



592 pages, 
6| x 9i 
322 illustrations 
$16.00 


By Wayne H. Chen, Professor of Electrical Engineering, University of Florida 


This valuable book presents you 
with the techniques for linear system 
analysis in easy-to-follow stages. It di- 
vides the subject into four categories: 
network descriptions and character- 
istics ; system responses ; problems of 
stability; and network and system re- 
lations emphasized as physical con- 
cepts. Since these divisions are mathe- 
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matically related, many topics belong- 
ing to the different groups may 
conveniently be studied together. In 
this way, mathematical techniques and 
models in the analysis of both linear 
networks and control systems are used 
interchangeably. 

For maximum usefulness as a refer- 
ence guide, the text is organized like 
a table so that you may readily see 
the relative importance and proper 
relations among topics. Other 
special features include: 

— signal-flow diagrams for net- 
work and system analysis 
— fundamental criterion devel- 
oped for determining system 
stability 

- — avoidance of unnecessary 
mathematical symbolism 
— attention given to those con- 
cepts, definitions, and tech- 
niques which often are not 
fully understood 
— mathematics developed as 
needed 

In addition, this unique vol- 
ume makes clear the important 
distinctions between steady-state 
and transient responses . . . 
time- and frequency-domain 
concepts . . . Fourier and La- 
place transforms . . . network 
and control systems . . . and 
| many more. 


Your quick, practical guide to the 
ESSENTIAL MATHEMATICS needed 
in today’s physical sciences 

Here are the fundamental facts, data, and tech- 
niques you need to solve virtually any mathemati- 
cal problem in fields such as physics, chemistry, 
geology, and astronomy. This sourcebook of skills 
presents mathematics as both a language and a 
tool for dealing with the quantitative aspects of 
the physical sciences. Numerous examples from the 
physical sciences help to clarify essential mathe- 
matical concepts in easily understandable terms. 
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BASIC MATHEMATICS FOR 
THE PHYSICAL SCIENCES 


By HAYM KRUGLAK 

Professor of Physics, Western Michigan University 

and JOHN T. MOORE 

Associate Professor of Mathematics, 
University of Florida 

■ . ■ j 

354 pages, 6 x 9, 247 illustrations, $5.50 

This book provides a concise review of essential 
arithmetic, algebra, geometry, trigonometry, and cal- 
culus . . . gives you a thorough and immensely use- 
ful treatment of the function concept . . . and em- 
phasizes graphing as a convenient method for sum- 
marizing and interpreting observational data. The 
treatment of measurement fundamentals provides a 
sound introduction to the experimental method as 
well as to quality control. 

Conveniently arranged for handy reference, it is 
ideal for review and self-study in those areas of ap- 
plied mathematics most useful in the physical sci- 
ences. Pre-tests and post-tests in arithmetic, algebra, 
geometry, and trigonometry help you to size up your 
mathematical skills and determine your rate of prog- 
ress. Important physical constants and units are listed 
in the appendices for quick reference. 

SECTION HEADINGS 

1. Arithmetic 5. Intuitive Calculus 

2. Algebra 6. Measurement 

3. Plane Geometry 7. Graphical Analysis of 

4. Trigonometry Experimental Data 


Contains treatments 
of such topics as: 

—negative integers 
— ratio and proportion 
— extraction of square roots 
— -linear and quadratic equa- 
tions in one unknown 
— linear functions 
— binomial theorem 
—parallelograms 
— parallelepipeds 
— conic sections 
— trigonometric functions 
—orthogonal projection 
— small-angle approximation 
—limits in calculus 
— higher and partial derivatives 
— experimental errors 
— significant figures 
— propagation of errors 
— elements of a good graph 
—empirical equations 
— and many, many others 
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Without calculus , this readable volume . . . 

Explains the meaning and significance of 
information theory to a variety of fields 


This authoritative book introduces all the impor- 
tant concepts of information theory. It stresses 
the meaning and significance of the theory to a 
wide variety of fields, and includes only enough 
mathematics to bring out these concepts. A knowl- 
edge of logarithms and an intuitive understanding 
of the meaning of probabilities and of average 
values are all the math you need. At the same 
time, the book is mathematically complete — the- 
orems are stated and proved rigorously, and no 
important aspect of the theory is omitted. Proofs 
of the theory concepts are included and advanced 
topics are treated in the notes at the end of each 
section. Providing a clear understanding of in- 
formation theory, this volume is of immediate 
value to control engineers, electronics engineers, 
mathematicians, physicists, operations researchers, 
and to many others in non-technical fields. 



This lucid volume offers 
practical help to specialists 
in electronic communication, 
computers, statistics, opera- 
tions research, psychology, 
genetics, medicine, and eco- 
nomics! 


INFORMATION 
THEORY 
AND CODING 


CONTENTS 

1. Introduction 

2. Information and 
Sources 

3. Some Properties of 
Codes 

4. Coding Informa- 
tion Sources 

5. Channels and 
Mutual Informa- 
tion 

6. Reliable Messages 
through Unreliable 
Channels 

Appendix: Tables 


NORMAN ABRAMSON 

Associate Professor of Electrical Engineering, Stanford University 

2T8 pages, 5f x 8f, 5 illustrations, $7.95 

From what information theory is to Shannon’s 
Second Theorem, all the material in this book has 
been fully tested. Complete proofs are provided 
for all assertions and no appeal to intuition is 
used except in interpreting the results derived. In 
order to permit a generalized development without 
omitting proofs of the basic ideas, the author has 
limited his treatment to information sources and 
information channels with a finite number of in- 
puts and outputs. Fully discussed are major areas 
such as information and sources, properties of 
codes, coding information sources, channels and 
mutual information, and reliable messages through 
unreliable channels. An elementary proof of 
Shannon’s Second Theorem is presented for the 
first time. In addition, specific topics include the 
Markov information source, McMillan’s inequal- 
ity, Huffman codes, channel capacity, and random 
coding. 
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This giant, authoritative handbook brings you . 

the physics, technology, and 
circuit applications of transistors, 
diodes, and photocells 


This wealth of reliable information assists you in 
understanding the basic physical action of transistors, 
diodes, and photocells— in assembling necessary 
equipment, and fabricating typical semiconductors 
in designing a large variety of transistor circuits for 
use in various frequency ranges. Descriptions of 
modern oscillator, logic, and switching circuits are 
included, as are critical discussions of devices most 
useful in specific applications. 

HANDBOOK OF 
SEMICONDUCTOR 
ELECTRONICS 

Prepared by a Staff of 1 8 Specialists 
Edited by LLOYD P. HUNTER 

IBM Corporation 

2nd Edition. 916 pages, 6 x 9, 678 illustrations, $18.50 



EASY TERMS: payable $6.50 in 10 days, then $6.00 a month 
for 2 months 

This handbook offers a tremendous fund of help on practical 
circuits that utilize transistors, diodes, or photocell^. 

Actual circuit design makes up a major portion of the book. 
It covers low-frequency amplifiers— high-frequency and video 
amplification— and transistor oscillators and switching circuits. 
Included is dependable guidance^ on microwave applications ot 
semiconductors, and their usage in designing power supplies and 
power converters. 

In addition, enough is given on theory of semiconductor de- 
vices, important aspects of how they are madefy and methods 
of analysis and measurement to assure confident handling ol 
virtually any semiconductor problem. Hundreds of clear dia- 
grams, drawings, and tables, and an extensile bibliography 
round out this mammoth one-volume treatment of the entire 
semiconductor field. 

Carefully reviewed and revised— with most sections completely 
rewritten — this Second Edition reflects current practices and 
technology and, thus, is more useful than ever before. 


Has helped thousands— 
revised and rewritten 
made more useful than 
ever before — Second Edi- 
tion includes . . . 

—physical mechanism and ap- 
plications of the Esaki tunnel 
diode 

— effects of radiation damage to 
semiconductors 

— vapor deposition of epitaxial 
material, and other modern 
techniques of device fabrica- 
tion 

—the theory of doubly activated 
photoconductors 

— a detailed presentation of 
surface barrier type metal 
to semiconductor contacts . 

— completely rewritten section 
on device encapsulation with 
special attention to modern 
methods 

—enlarged, updated section on 
the high-frequency applica- 
tion of transistors 
—completely rewritten section 
on transistor oscillators, de- 
scribing junction transistor 
oscillator circuits 
—logic and switching circuits 
using junction transistors 
. . . and much more 


These sections give complete engineering grounding in basics and techniques 
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1. Transistor Characteristics 

2. Electronic Conduction in 
Solids 

3. Rectification in Solids 

4. Transistor Action 

5. Photoconductivity and 
Photovoltaic Cells 

6. Preparation of Semiconduc- 
tor Materials 


Methods of Preparing PN 
Junctions 

8. Metal-Semiqonductor Con- 
tacts 

9. Encapsulation 

10. Device Design Considera- 
tions 

11. Low-frequency Amplifiers 

12. High-frequency and Video 
Amplification 

13. D-C Amplifiers 


14. Transistor Oscillators 

15. Transistor Switching Cir- 
cuits 

16. Microwave Applications 

17. Power Supplies 

18. Methods of Circuit Analysis 

19. Measurement of Semicon- 
ductor Device Parameters 

20. Measurement of Semicon- 
ductor Parameters 
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12 valuable chapters 

1. Fundamentals of Vector and Op- 
erational Calculus 

2. Theory of the Gyroscope— Part 1 

3. Theory of the Gyroscope — Part 2 

4. Functional Characteristics and 
Restraints 

5. The Gyrocompass 

6. The Gyro Vertical 

7. Inertial Navigation — Part 1 

8. Inertial Navigation — Part 2 

9. Fundamentals of Gyro Design 

10. Gyroscopic Elements 

11. Electrical Design of Gyros 

12. Gyro Evaluation 


IV fop engineers bring you— 

j 

Gyro principles 
and design for 
liigli -precision 
usage 

Here — for the first time in one volume — is a 
rigorous, detailed account of modern engineering 
practice in high-precision gyroscopics. Its scope 
is unique in the current technical literature of the 
field, ranging from basic theoretical concepts to 
practical design details — and from the building of 
gyro components to their applications in modem 
ballistic missiles, manned aircraft, and space 
vehicles. The book offers you a solid foundation 
in the theory of gyroscopes as well as thorough 
and complete coverage of the gyrocompass , stable 
gyro verticals, and inertial guidance systems — the 
three most important modem applications of high- 
precision gyro instruments. 


GYROSCOPES: 

THEORY AND DESIGN 

With Applications to Instrumentation, Guidance, and Control 

Edited by PAUL H. SAVET, Staff Scientist, American Bosch Arma Corporation 
418 pages, 6 x 9, 215 fables and figures, $12.75 


The book has been written by top specialists 
who are working at the frontiers of gyro re- 
search and development. Thus, it fully reflects 
advanced thinking and recent progress in gyro- 
scopics, and includes much important material 
that is either hard to find or unavailable else- 
where. As a result, it offers you authoritative, 
up-to-date coverage of such important subjects 
as: 

—basic gyro theory, including the mechanical 
analysis of an ideal gyro and the fundamentals 
of system integration 

— the design of single- and two-degree of free- 
dom gyros 

— correction of disturbances in gyrocompasses 
and stable verticals caused by the movement 
of vehicles 

—error analysis and optimization of guidance 
parameters in inertial guidance systems 


— Schuler tuning and its relation to the curva- 
ture of the earth 

. design procedures for eliminating the various 

causes of error-producing torques 

properties and design requirements of spin 

motors, pickoffs, torquers, and other electrical 

elements of gyros 

testing procedures for evaluating gyro perform- 
ance and their interpretation 

In addition, you get valuable data and analyses 
relating to the physical gyro component— its de- 
sign, performance, mechanical and electrical 
properties, and evaluation. These include up-to- 
date design studies that present information in- 
dispensable to any practicing engineer interested 
in building or applying gyros of high perform- 
ance and operational reliability. 
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Here’s specific aid in getting your designs 
through to completion. This big reference pro- 
vides a wealth of up-to-date physics, engineer- 
ing, and analytical help in designing modern 
infrared systems. From the nature of the 
sources of radiation to generic systems design, 
the book carefully explains all the sub-fields 
essential for a complete design. It gives the 
valuable analytical aspects of systems design, 
such as operations analysis, information theory, 
space filtering, and system sensitivity. It in- 
cludes recent advances in radiation transmis- 
sion, meteorological conditions, target radiation, 
and in other important areas. Scores of useful 
charts and clear illustrations guide you every 
step of the way. 


688 pages 
234 illustrations 
6x9, $19.00 


EASY TERMS: 
$7 in 10 days; 
then $6 a month 


How to design, analyze 
and predict the performance 
of infrared systems . . . 


INFRARED PHYSICS 
AND ENGINEERING 


AUTHORS: 

JOHN A. JAMIESON RAYMOND H. Me FEE GILBERT N. PLASS 

Manager, Research Director of Professor, Atmos- 

Astrionics Division, Research, Azusa pheric and Space Sci- 
Aeroiet-General Plant, Aerojet- ences Division, South- 

Corporation General Corporation west Center for 

Advanced Studies 

ROBERT H. GRUBE ROBERT G. RICHARDS 

Head, Systems Research Technical Specialist, 

Department, Astrionics Operations Analysis and 

Division, Aerojet-General Long Range Planning 

Corporation Staff, Astrionics Division, 

Aerojet-General Corporation 


CONTENTS 

1. Historical Survey 2. 
Planck Blackbody Ra- 
diation Law 3. Distribu- 
tion of Infrared Absorb- 
ing Gases 4. Infrared 
Backgrounds 5. Detec- 
tion of Infrared Radia- 
tion 6. Optical System 
Design 7. Infrared Op- 
tical Materials 8. Ap- 
plied Probability Theory 

9. Operations Analysis 

10. Random Fluctua- 
tions 11. Electronics of 
Small Signals 12. Space 

[j Filtering 13. Hypothesis 
Testing and Information 
Theory 14. Detection 
Systems Analysis 


From infrared back- 
grounds to hypothesis test- 
ing, you find a full ex- 
planation of infrared tech- 
nology — what it does, how 
to use it, and how to de- 
sign its systems. Theoretical 
and experimental analyses, 
sources, collector optics, 
and the physics of radia- 
tion-sensing detectors are 
fully described. Just as 
thoroughly, the book ex- 
plains how to operate in- 
frared systems, predict per- 
formances, optimize signal 
processes, and how to de- 
sign a wide variety of 
generic systems. 


Provides full details on 
these recent advances ... 

• Gives thorough theoreti- 
cal and experimental treat- 
ment of transmission prob- 
lems and fully considers the 
influence of meteorological 
conditions and particle 
scattering 

• Explains new develop- 
ments in the physical 
understanding of radiation 
from targets and back- 
grounds 

• Describes the character- 
istics and performance of 
modern ion-wavelength de- 
tectors 

• Shows how to apply the 
matched filter techniques to 
the optimization of signal 
processing at audio fre- 
quencies 

• Develops a systematic 
approach for analyzing the 
sensitivity and parametric 
optimization of all types of 
infrared systems 
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